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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup device that 
can pick up an object having a wide luminance range from a high luminance to a 
low luminance with high accuracy. 

SOLUTION: A photocurrent (electric signal) generated from a photodiode PD 
onto which a light is made incident changes a gate voltage of a MOS transistor 
(TR) T2, a current in response to the gate voltage flows to a capacitor C via 
the TR T2 to change a voltage at a connection node (a). In this case, when the 
MOS TR T1 is operated in a sub-threshold region whose value is less than a 
threshold, the voltage at the connection node (a) natural- logarithmically 
changes with the photocurrent. Furthermore, turning off the MOS TR T1 linearly 
changes the voltage at the connection node (a) with respect to the 
photocurrent. 
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(57) 

ioT»itS*i« (Sa,fl^) JCfcoT* MOSh 
E. Kjfc U tzMWiifi h v > * T 2 £ fl- L- T * -V ; V> * 
MO S h7>^^T 1 %fflm&l : (Dy-7 , 7>l>yi>'3Jl 

^i'TlOFFlCtSCfcic.to^ gS^-Ka© 




(2) 

1 

[*mw*©«H] 

m&m i ] Att ufc3t*K«5 bfc*M{s^ft$§£-r 
s ftmmwk^ir ft w -r £ 7ts^«i^e t m9tm%m^ © 
©tt;&«*ftU:fc«**^*ffl*3*a»fcSfli*.feii! 

iiiflB*ll!*©lftK©'t5 y *fetftav*-«1!ftffi*a*fiB* 
&c*:ft««i:-r*H(*««Sj«. 10 

©mae^s aaa ^^*m-r £*ms& h ft fit a fern 

SUft v V U ^^«fcffilyT&*n*7cOH»«flteeBfc: 

^BaCBatBffijWanSft&ifcB^*?*:, 20 
m«ffi£ft2««£lli<lfli«S£&<t£. m2mm&m 

b^b***? ©» i BffigftRsnfciB i © h ^ >y 

ft Hi ^"TS SB 2© 

-«fcfi»Bffi#fflinSft&B«E»i^ 

huIB* 1 CD h 9 > S> * * ©ftjffll®® {c # jt 5Sff^ *Yb 

^#sci:{c<toT, *B*iMM!k©SMiM*ffi&« miB 

»*SiB2tt»fcfctiff»>iM.qrtB4:U 

Bo 40 
MUSH 4] 89E^-f v^ftONCUT, SJE««« 

i: ftW«i:-r 3 C8Btt<Z>Bfttift£ 

So 

[flt&H 5 ] lfflgB jfeB&tt¥gk:Pffi8Bift 1 tt«T?»fls 

^'f^ONtU, hTjIBSB 2© h7>y^^ ©f6OT 
B«fc£lI!*fco^T-j£©«EEtti:fcSU-fey hBEE 

ft#;t. 50 
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X, BulB^S^^©* J Hlil3^2««-C-i&^-rai:^ 
tt> BJR©*K©<'t5».y=**tjWi-r«Hk mifSX-r 'VT^- 
ftONCbT, BuIBsfi 1© h ^ >S^* ftifit*l£>SsSt# 
^BBS&fctHiT— 5£©«flitfil -5 C SSSiBJc— 

«IIB3t««»*S t * 1 #«TJ S tf 3 i: S 4: * 2 # 
J»-e»f^*-«-*4:S©-fix-tntoi,^T» llHBBffiSEK: 

sian-r 5 see ft * * s c t t -t a 3 x 

H:tt 4 £gB«©g|{tttft£EB. 

fcttfKfc-T 4»*B 3 ~W^« 5 ©v^rftfrfclBBoB 

kmbsb. 

NMS h 5 > * ©ffiam ^ft H?ifB3»tBKft^ bT itulB 
ttWjfl^tt'slH*-r i - £ ft^Sfc h -r * 3 ~ 
« 6 ©V>m^t:HB«©@fr»^«Bo 

(££«%B&4i U £irffiftfmi^ttj£«%B©£4Ktf 

^iffl^lS «fcf)'J>fcv^i:ft^i:-r£ St*® 7 fc I3«© 

[WS&H9] Silffi&ffifittXtt£BiiKSttx mJfBtii*) 

fiticswshfciditii:, iast«E(c:8eti$n& 

ffitSffl h v > ^ Tf lb % Z t *!&m £ I" & 8 {C 

IB«©S^«^B. 

[WsRfllO] SutBtitlffl h7>^^^*JN^^^;i/ 

©§8 1 tiCMD^nsistEtf, mat&tfim h^> 

5 C i: ft^SS I" * 9 {c gBtt©littjl«fc£B. 

0MOSh7>^^f$5, HufBti^iffl h7>^^ 
©^lSffitTOP^nSiB^SKA 5 , BtliBffiSiffl b ^ > 
^^©»2Bffifc««!$*i-6itt*«£EJ:5*fi«ffiTJ 
C fcft»«fc-rSil*a 9 £8BfR©BttAffc£B. 

[W5RS12] BuSB«ttiss(±, ^a*©tt>*»6m«© 

*>©ft«s»:JitRb> MW^nfciB^^^iiti^nfcfi^ 

sw**3~i«*igi i©v^m*fc«3«©H(«t«« 

B. 

[0 0 0 1] 

Sfc©T&»K ^^iij^ft-^tcEBbfcS^*^ 
BCH-T4. 
[0 0 0 2] 

[se*©tt^] y*Yy-t*-Ym<DX.m'g&m : f- m 



3 

at.totCCDSi:M0SSic^5<^lj-e)ti5. c 

l«<t5C!Soti'!), *^7^ y^U>^#3R^h 

png^§S£g«bfcS£SftMOS h7>^^SI 
b T ifiig ft* Hi -f <fc ^ -o X V i fc . 
[0 0 0 3] "T, SttCMOSWjl^Iffll 

OS h ? >VX? T lOD^-btMOS h-7>^^^T 
2©V — ^{CS^ftTV^. MOSh7>^^Tl 
©V — ^BMOS h7>^^T3ffl YV-i >Jcg^£ 
*U MOS h^>i^^^T3©V— XlitB^s^Vou 
t^M^tlTV>S. SfcMOSb7>^i'TlCDK 
U-f V&tfMOS h~5 T 2© KW^&C&iSlSt 

fiaE*E'vps#wAn£ftT^a. 

[0 0 0 4] 7 * N ^'f K P D C**!A*ft 5 fc, 
7te*^#|g£U •f©litlj:MOSh7>i;x^Tlffl 
y-hCS*$n5. "T% MOSb7V^^T3 
<D>?—Y\Z;^)\,7.m j %<t>V*: j m.XWOS |-7>^? 
T3SONt5J:v MOSh7>^^Tl£D^-h© 
a^tCJt^JbfeSSK^MOS b^>^>v^T 1, T3ft 

atit^jbfem7j«»ft*^tti-rcii:^-r-g5 0 

^LSttMOS h5>^^T350FFt:UtM0 
S h7>^^T2SONt5Ctt-MOS b-7>^* 

[0 0 0 5] 

imwtmmis&otTzmm] d©«ta^, ^©m 

7?, #tBSIAi±, A»rbfc^»£/fobfc}fcSt1itft3&£b 
7 5^®i:, 7fcS«tftA7J-f 3M0S h7>-^^ 

^bfe («m¥3- 1 9276 4^m»m) . 

[0 0 0 6] ;©<t^«:imiMlH:^ l£v^-f^-$ 

y7u>^stttu5%©©, 

bTV^fc©©, H^tttCtStt e>*lfcMO S h7>^ 
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*©gBffi1$te##lfc-5- n*ttk:flnKtfA& 
S*^***. iot, ^ttWK^-WftW^V^ (- 

«*) ft{&tfr3C£C«fc^T»e>ftfclii7jS\ Kiftt 
©S&I^C&ilj^cW^ftMIETrsttlET 1 -* i: bT« 

[0007] b*>b&#e>x aMt^^SBJtsftfflv^T 

Sffl*fcJHW*S©tt8«T?aofc!K X, 3*<-« 

fc^-esa^&^oBHH* 5 **. -«#©«««* 

*tft*tflfcgB£ttl* 4 i:«&$S»e©fitfiE#*H5t£& 5 4: 
10 V^HSAs&ofe. 

[0 0 0 8] *fSWttCOJ:5&^lfc«***ixfe*© 
T'&oT, ffifl«fr&ffiJf£gT©IIl£^K9ttft^ 

mizmmr & z. t<DX'^^mi*-mmmm^mm-r^ z 1. 
ft§i$i:-r&. *«ra©ffe©B«jHu bi— ®3t«sj 

tBTJ ftWIE-r 5 HIIEt 5 - * ft IE* C » 3 d t #T? s 3 H 

20 &m».$im.*mm-tzzhiiz&z, 0 ic, **5f9§©flb© 

J:oT, #BI*©ia*©-'t5V*ft«iWbfeH«ffl«3K 
[0 0 0 9] 

[BWftlW»i-i-*fc«)©*«] ±gB©§Wft^fiE-rSfc 
1 fcfB«©H<ttJMfc£Ba\ AJttbfe3fc«fc«5 
fc&«ft«^ft»£*63te«***?ft*-r*#«*«l 

*afc»*«*»*s©m*«9ftai*«^»'N*tB-r 

30 ©»«M*»#, S98B«««^ft«jefl«Jt*«l-r*SBl« 

«nB#ii*©iBK©-'^9y^fft«ui+*tftm* 
a ft fin *. fe - ft *** 5 o 
[ooio] z.<D&5&m&,<Dmi#nto&mi£*st.* 

*^*©)WflEttJB-^aMftKf©3W«t*6 bt ^s^gs^gs 
©■Wtt«ftW»)!fciac:fclc.fc»K au£S»&* r 'f 

*tt»ft*Kb;fci:StN «Hi*©JBflE^y:*jW*tii 
T-g, l^p a a ffi;«:}l»ftfTa-i:#T-&S. ^ffi^Siib 
40 Tfi, Sf^®2CiB«1-Si^t:, S^Sfc, 

#tr * © ft ffl v> c #t- § s . 
[0 0 1 1 ] X, ffi&£3£gBtt©Stt«££BtiU A 

*-r fc»*«*»*a©tBAe^fttB* 

CBBbTft*r:*7c©H(ttW(a6BK:*v^T, BuiB^S 
^2««gCifiiS«ffi#EP*D^nfe7t«^gl 

so «s^ffiia^«i£imR?©iB 1 mmizi&ffiztitzm 1 © 



5 

7L, »l«iCia8IE«BE« t 8i*lSii*4:fct»lcft(»«ffi 

v > v 5 X * ©$«W2£ £ x. 3 «E £ S-fb £ £ ^ i: K 
«fcot\ *«*»*S©»f^ttllBftx ituS3Slii,{i^£S£ 

c -a » 1 « jb § imwt SEft-T S IB 2 « 
» 4: lift i:U 5Ls mmbit*'ttoh%&, 

[0 0 12] C(Z)J:5*i«lJ58©H(*»<ftSit«C«t*fcx 

C©MOS h^>5?**fcH«024T© 

+>- ^ U y a ;i/ F M^T* Wm StSJ;, *ff&^&tt!K 

[0013] *ixtt* *t»*£#U»fFCH\ MOSh7> 
tStaif&'JTM-f *T!*«fc£»bTMOS h7 

©*^«*5&4fK***n&«fifi)«J![«*n-*", bu©« 
io„ X, *f*£»TffcJu ■HttfcSafcttJ** l '.h£^© 
[0 0 14] CWCMfCv MOS h7>i?X^SOF 

[0 0 15] ftot\ i^»Jg©J£l^B£fc> 
fc**^«:©««HCtt N 7t«g&*IS!£?f§2ttfS (MttL 

[0016] ±iaat«f 0j*«£> tr^ 

tr— 3&4f©««$SB©J:-5C«flUW^i:UHrv h 
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©iwfcNf fc#H*«©in* femiE-r s fc «>©« iet 1 -* 

[0 0 1 7] X, If#*4{ct3«©@#li«;ge©£5 

©^^^©^•ahftatt-rscfccj^T, 

&issft©?&g©A^y*£tfcaju ^©ttfffcft^-^ 

10 [0 0 1 8] X, it;>f<«5fc:fBSJiJ-£«fc5tc, buIB^« 

aa**a**iMESB 1 vtm-cmft-r a i*. s hu buibx -f * 

f^ONtl-C, S9SBiB2©h^>S>;**©fHWtSifc 

X, tuiB;ft«^gl^ PStfityiBSg 2 ttfflrtfttfls-r S s 
§3!8 1© b-7>y^^*8KnsSSiE^liiSRC^v^r— 

20 mttt<VZ£g£m2WmX-m< / Etf1l:Z>tg<D*tl?tl 
Cov>T, H!jf3B^M£l?flnt-3SE£^b£-B--5„ 
[0 0 19JX, «*«6{ctB«-rs«fcolc, BuIBX-r 
y^Srh^v^x^iiU ^©f&WSfiifc: A3 
ittiot, 81©h5>^**i:«afiBi:©S8fcft 
0N/0FF$t5. 

[0 0 2 0] Mfc % »*«7fcfa«©Hff»«««©J: 

mtemm**, ffH3#«ayft-iMft©a;&M^**f 
^©ta*^*ffiria*aBS*^bTStnam*e*ii^ta 

[0 0 2 1] IC, »*a8CI3«-r*«t-5Cx 

7 cia«©Hi«i«a$«fc*iv^T> mnmtim^Km 

©^^f»tn;Xt±^S^S*IStti.3i:t:«fcoTx 

AST* 5 5, £©J:-5fcH<*»*§6«fc#^Tx W*«9 
tctB*^Sckd^, BuBBft^iaJniX{±^»^?i{i. mifB 

40 mtiim^mizmm^titzmimmt, mmmizizmmz 

[0 0 2 2] ^5f<J19{cf3«©H#:ffl^e^*V>T, 

at«« 1 0 tzmm? %> i 3 But3ti*sffl h 5 > * 

*Sffl h =y > ^ X ^ (Dm 1 S@ tc M ;* ti S jfisSSff S * 

mznffii&&iXi±%.mmm}i-&% hv>^^^©^2« 

X, W5RS1 l^f3*-r5«to^> mi8Bti*ifflh-7>^ 
50 X^StPt^-^^^CMOS hvV^X^h-rSfc^x su 



7 

IBif Hfl! b => > * (Dm 1 tiC B^D £ ft £ ifi^*£E 

[0 0 2 3] St, ff:&« 3 ~W*JS 1 1 (D^Ttifrlc 
IB*©B(«MfcSEBfc*S^T % 2C|B*-T««t 

Huia#tBE&C ^EiSil©i£*>£>m;£©*>©£JiI& 

[0 0 2.4] *%fjll<Z)HttaMfc£KfcjU ( 1 ) ■** v 

£2ftSm{i^#lf§2*&£A;k;*ft5SllM0S h 

y-hiffitfSM^nfef 2mos h7>^k, - 

i:> mJia^l MOS b7>^^^©^2*@i:BuHB^2 
MOS h^>i?X*©-!7*— tmffitOffllCW&mZtlfeZ 
4 *WU buIB?* bn*— Yfrb&fttftl 

ft«ft.©^ftg«s*nR«jci6*bTffiraa»2Mos b7 

osh7> ^ * * *HfiawT©-tJ- 7"* u * a ;i/ 
T-i&^^-B-t, «a«^ftffi*u&^ buIBx-t^* 

ONCLt, Huf3m^t:J:oTs HiilB^ 1 M O S h -5 

^ > * © HflMME C J: * H ft ©f&Jg© > 

«^ftWgfl«jC*tftUTl9aBJB2MOS 
*2«ffi*»&a;&£tfSfcSBU itulBSglMOS 

xmmm 1MOS h 5 >5?**«N**K»i: 

>^**©<r-bmfiic-¥;?.T >j -fey htsifc^M 

[0 0 2 5] £©J;3fcBf«lflR*«fc33V^ (2) 
llilffiX'f h?>y^*i: U *©ffjW««itft^ 

i®fc©«Ei^£ ON/OFF X. (3) huIB^ 

■ivtt, ^l»fil*SBUB3SlMOS b5>^^^©^ 
2»l£:iitJf3fg2MO S h7>^^©y-Mit© 
flftty-KCJfcttiSn, BUaB^2«l*SHutB«lS?i{cg? 
t?ftfcMOSb7>^^J:U *©#J»««fc<g^ 
^i5ii:t<tot, > iifB^lMOS 
©S&2B8ii:i!5a3ffl2MOS h v y >J x t> (DUmwmh 

omm; -Ytmmmmmtvwitfi* on/of F£-e 

So 
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[0026] (1)~(3) ©<^-r ft*>!ci3«©B{«t 
Miic*M-c, (4) HufBiB^^ mimMwrnmn 

EEfcSttSft* y-hmfig#ii5f3tfl2MOS 
*©Sg2*g£gM^£ft3i:i:&tc. milBSg 2 M 0 S h 
^ > 5?* * ©g§ 2 SJgfr iUti £ ft 3 W^jfl^SrittS?" 
3S&3MOS hv>^^^4*-r-5«fi£i: LTfc&^o 

-®«ta'5:«5K©@«:}i^at*oT> (5) mm 

S! 1 *l#B!li3SB 3 M 0 S ^>^X*©^23 

*m\fT, ^ffli4MOSh7>^^^fTl^O^ 

[0 0 2 7] ( 4 ) 3Z.fi ( 5 ) ©@<*JS«!3IMC:fc^ 
T, (6) HulBlli^fCv HU§B^2MOS h^>>?^^© 

&1C S buIB^2MOS h5>VS^*©?gl WMIZ U -try 
h«E##*&ftfcfcSfcHinBSI$2MOS h7>^^ 
£?>bTl)-bry h£ft5*^v>*£i&[:)-T&&V , > < , - 
20 OidftirtttSCfcCioT, WfHA^Hi^ftS 
-B*^s^T*«7}£ftfc{f^i:fc6©T% 

5C> iuIB^2MOS Y?>i?X*(Dm 

MOS h^>S?;**£:frLT^-WV>*ft©a##S!ttiJ 
^ftTU-fey h£ftS„ 

[0 0 2 8] 3©io*«J5£©H»«^MtiJV^T, 
(7) hu!B^2MOS h^V^^^^HufB^lMOS h 
^>^^^il33*©1Stt©MO S f7>^^i:bT^ 
30 t>JfeV>. 

[ o o 2 9 ] ( 8 ) mtmmiz&^r. husbis 2 m 

OS h7>^^^©^l«i*Sifi^«JEt^^tiSi: 
H(ifB^2MOS h7>^^fflI2taCf 1 
W&ifitiMtStim 2 «figtifi^«£E* s ^^nfc^ 5 M 
OSf7>-^^^ HUl3^2MO S b^>VX2<Dm 

2nmfc-m&mmzhikMifimmm imos h^>^ 

^^©^ 2Sfi|3!)S^$ni.fI^{I^^n.5 h hi> 
Su8B^5MOS h^>^^^©^— Ult'Jty 

©T% 7fcM©^l&^7>^>iSil?K©>'-l'XAS^r^>'t>>^T* 
©lR^ni$*^nSo Stc^ i!uf3SB5MO S Y^lsVT, 
^©y-h«fil{C'J-fey Mffi^^SCtiCt^T, 

mu% 5 mo s b^v^x^^^b-c^-^y^^^rt©® 

[0 0 3 0] cwid'&^wHfra^Sit^v^T, 

o) hu!b^2s^5mos h^yvxtzmmm 1 

50 MOS h^>i?^^hM©M14©M0S hv>S>**i: 
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[0 0 3 1] ( 1) ~ (9) ©l>-r*lA>tct3«©@#}i 
[0 0 3 2] 

[»W©aSJ6©^JB] <BI***JS©0>l>iaitt#fMII© 

■gmmmx-frz r^©Mo s^Htwi&$ie©-si5© 

StfifcfclM&fcl^bTV^. |l)0^*3^T> Gll~Gm 
nttfrMEB (^m^EB) ^ixtzMm^Tn bt 10 
*. 2(iSifi**(HlgS-r*fe?3, ff (5-f» 4-1, 4 
-2, • • •, 4-n£JH&;6*U-CV'><„ 3 
*®SST-fe!3> BBRA»e.a*©^»6- 1, 6-2, • 
• •, 6-mK#ffiSiXfc*«*«ie^*lIl*ri:H* 

S«t399-1* 9-2, • • •, 9-m#?iJ«C^ft-e 
ft, S8Mtt*&<g8- 1* 8-2, • • - , 8-m£tf-b 
T, pj*Gll~Gln, G21~G2n, • • •, Gml~Gmn 
fC*M4«*&-rSo fltt«E«EEVPSj&*0H&2rft*7-r >7 
-1, 7-2, • • •, 7 - nASffS^ft^ft, BIS 20 
Gll~Gml, G12~Gm2, • • Gln~Gmn(Cge^^ 
W. #Hi*t*fb, ±IH^W>4-1, 4-2 • ■ 
•, 4 - nM7^ > 7 - 1 , 7-2, • ■ •, 7-n 

"Pihtim^UG - 1, 6-2- • •, 6-m, mm.m^ 

B.8-1, 8-2, • • •, 8-m, MM^^ 

T'&<, ft&©^-f> m%-&, ^D>Vf7^>^7 

*0M&7>f>*) fcg^ftStf, HlTfttijlfeto 

[0 0 3 3] Hl7J{i^6- 1, 6-2, • • • , 6- 
mrtCN^^CDMOS h^>^X*Q 1, Q 2# 30 

- h i±mmms.m. 1 1 icmmzn. hh >ttm*e 

»6- lfcgSRSft, V-*«:ifiM«EEVPS' ©^-f> 
1 2 C«SI;*ftTV>3. — 13. MO.Sh7>^^Q2 
©h*W>fctW:t>{s^S6-lf;:^;*ft, V-Xttg 

JcgM^ft-tva., 

[0 0 3 4] iffl^Gll~Gmnt:{i, ^j£-T3±5£, 

S. MOS h5> Ta£:±IBMOS h^>^** 

Q 1 h©g^WflUi0 2 (a) ©io^^cS. d©MO 
Sh7>^^Tali, ^l~^3©^JEff^T-tt, % 

5Mosh7>^^T5t, m4<Dmmr*mx-i£s m 

2M0S t-7>^**T 2£*|^-f-3 0 ^df, MOS 
h^>^^^Q l©V-^{C^M^nSiS^«ffiVPS' 
i:, MOS h7>i^^^ Ta0Kl"f >icJgiS8£ft3fliL 

rn.mE.vvd' tfflii^ttvPD' >vps' ffeo, *m» 

EVPS' tt#Mt.tt4f7> F«£E T-feSo C©E] 50 
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S&«J&tt±f£©MOS h^>^J**Ta©4*-hfcfI^ 
#A;fr£ft, TIS©MOS 1-^>^**Q 1©^— htc 

S h7>i?^^Q 1 ttffitn;Xtt^«Sii® h^<ffiT*fe ») , 
02 (a) ©[US&fiV— Jxr^D^MffltftsEJS&ii&o 
TO£o C©t§-&, MO S h^>^;**TaA>£>ii*Stil 

[0 0 3 5] MOS Y^y ^ Q 2 3 

«a^-4J:-5t:ia3t4»CD**«0^!BI©iiii*rtt:H:^-f 
9fffl©Nf + ^;Ki!)^4M0S h7>^X^T4fei 
tt£ftT<^&. C©MOSh7>^^T4i)tS)tg 
t>-Tfc, 0 2 (a) ©m8&«:IBiCtt0 2 (b) ©<fc? 

in*>, MOS h7>yx^T4*SMOS t- ^ > 
^i'QlfcMOS h7>^^Tat©P^CSA?n 

CCT', MOS t^>^;**T 4l£ff©iHR£ 
fT?*>©T*£>»5, MOS }^>^;**Q2fci:?iJ©iIiR£ 

kbhb-*-** 1 ©£nH$ffi~g 4«Dioiag»fc*a©«i 

[0 0 3 6] 0 2©<td{c«figt-5ci:tJ;i9«^©'r 
-< <&j3TZ>Z.hL&X-%Zo HIS***' 

^7- 3. **V>S>ifcfc©fc»fcl83teJ*?fr 
««E*e«»HRfl?lt*«IUTV>4J:-5jQ:»^H:, *©£ 

SB^fc^tfiTf SMOS h7>y^Ql &H*Wcl!l!l* 

tc, *j#r«ocEfi£ftfc«»©Bi*#^sft4ttia 

(1^6-1, 6-2, • • •, 6 -mcrhiCB&itSC 
i:C«tD, ft*m^tt«*»E»©RS<£*T?*, *ags 
fr^ v 7±X' 1BIB UBS* 1 dS » 2> £ 'J>& < X' 5 <& . 
[0 0 3 7] <m 1 ©SQK^!B>BI 1 C 5* bfcHSMtJEK 
©SB 108©*lB*fc:aU8;3rix4i8 l©3Ql6jettfc-3V* 

t, mm*mmi;xmw-tz* 03 a, imssMis^m. 

[0 0 3 8] 0 3 K^T, pn7th^t-FPD 
Ofe«£8l8lD S:Bfi)4bTV^i,o ^©7*h*- 
-f KPD©*V— KttJBlMOS h7>WT 1 
©V-^ti2MOS h7>yx^T2®^-K;ll 
^^^■tV^So -ebT> MOSh7>^^T2©V-7 
ti3M0Sh7>^^T3©Kl/-f >ti5MOS 
h7>^^T 5©-^— ^A J gEi^^^^TV^ao i©MO 
S h7>^;CT5fflV-7{:^4MOS h7>^^ 
T 4© y&t&tmZtls MOSh7>^^T4© 
V-^ttUi*«^»6 (-©ffi^fi^6{±01©6- 
1,6-2, • • •, 6-mCttj£1-S) ^gE^^tvt 
V^5. ft, MOS h7 >i?^ & T 1 ~T 5 (±, Nt^* 
;i/©MO S h7>^*fn')»^- 
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■So 

[0 0 3 9]X, 7* t-KPD©7>'-l f Ctt 

ifiifitSEVPSA^in;*ft3cfc5£&oTV>.5. — ;8\ M 
OS h7>y^*T l©FH , >£fci:i«l!it« J EVPDAS|? 

OS b^>y;**T 2©v-^{c(±ffeigt:ifiMSffiVPS 
A^^fr^^^C©-^^;*^ C©M 
y-H§att5. MOSh7>^^T2©Kl/>f> 
fcttiSSMtEEVPDtfBttiiiSJxS. X, MOSh7>^ 
^T4O^-h^ttff^0V*sA^^nSo MiC. MO 
S h7>^^T 3CDV— Xtje^SffiVRBA^SliD^tl 
Sh^felC, -e©4*-MCff-ff 0VRSA^;te>;Jl3o M 
OS b^>^^^T5CDKU"f >HjtS5SffVDASS>iD 
-eiT> MOSh7>^^T10V-^h7 
* h^-f*- PPD©*V— KfcOS&tt^ — Fbfc^I 
(^©^S«S©9J±iaiCD9- Is 9-2, • • 
9-mC»J6t4) iiOBt:, >W v^SWtfaW* 

[0 0 4 0] £©2QIBBttfc:}3V^ ff^0VPG©SJE 
flnfctSO&ifcjfrMOS h7>WT 1 JON/OFF 

bTfcH^t- 4*SM3^- (SIT, r^M^j ) c 

[0 0 4 1] ft, MOS h^>^;**T lSr-y-^l/^y 
-> a ;i/ K«*TJ BM^* * 5 & #>©{f ^ 0 VPG©*JE *m 

1MB. MOSh7>^^TlSOFFCt5fc«)© 
fi^0VPG©«EE£!g 2 ME-t-fZo X> ^«M®9fc 

h7>^i'T l £«ifc£irrfc«>©{i-*f 
?SVSS©fflE£Sf!3SEE, U-fes» h-TSWKMOS 
>S>**T 2©^— h«Eft5IS±tf*fc»©e9tf V 
SS©«£E*SB4«ffifc-r*. 

[0042] (i) #s^£g^*fi&a<jfc*&u-cai 

^©h§, ff^0VSS©SJEii, JB3«EEic»«;*ftT 
(1-a) Jftfettft 

*-*\ m^^VPG**l«Ei:bT, M0Sh5>^ 
*T 1 ftlt^* Wv*> a ;i/K$B«TM»# 

^s»f SW^OFFCl,^ ^tatSSi'MOS 
h^V^X^T l©V-*£:7;*- K'f^-h'PD®* 

■So £©i:£, 7*hy-f*— FPDC**«AS*-r*i: 
)feSaSAs$8£U M0Sh7>^^O1t/^l/yi'3 

fftfMOS h7>y^^T l(Z)V-^MMOS 
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S>**T2©y— hfc«£-T4. $u £©&&* 
y-f PPD"?»£UfcA©#«lff#MOS h5>S> 
l©v— *fcg!miitrfe«K BH^jPAftSJlS 
«£TMO S h7>^^T l©y-X»£EA s ®<'o«S. 
[0 0 4 3] i(D id C LT*«*fc#bT SiRSftW 
&Cg{bbfc*EE#MOS h7>^^T2CDy-MCl 
HI*, M0Sh7>WT3©y-K:M 
l/^;i/©ff^«5VRS*#X.TMO S h7>yX^T3S: 
ONtlt, ^*At^C&Vl£ffi>'--Ka©ttEE& l J 
10 -fey h-TS. £©£*, Saiy-HaOlEtMOS h 
5>S>J**T2#fWr-e£S«fc-5lcMOS h^>^X^ 
T 2 ©y- h SEE t ± t) n S *ffl > + ;i/ «t 

ESSn-L/^HCLtMOS h7V^^T340FF 
tb/ci, {f*g~0V£7W l/^;i/KLTMO S h^>v 

[0 0 4 4] Jg^y-Kaffl«E#MOS 
T3t«t-QTU-fe v b^flSdfc-e. MOSh7>-^ 
*T2#ttflsfcfTV\ MOSf7>^^T2®y-b 

20 SjEt«toT^^ns^H^>^^;i/^-9->7";i/b 

fc«E#MOS h7>^^T5©y-ht4tt>tv 
So iot, M0Sh7>^^T5©y-MEtfA 
»3fc«**r»SE»bfc«Ktt«fyufe«[i:«:Sfc«>, MO 
S h^>^^^T4^0Ntlbfch^v HUH33tS^S:S 
Lfctt MOSh7>^ 
*T4, T5Sr^bTtii^ff^6{C2»m^*lSo CI© 

Sr^ai-rilv MOSh7>^^T4§OFFt 

■rso 

30 [0 0 4 5] ( 1 -b) JBfifflM^y^rtftfcH 

#W*©i(«©^y*fcl*tH-*-4i:t^ &m^<D* 
■i ^>^3=-V — h £12 4 £ if; "To ±§e©<fc?£, ;Vl/>* 
{f^^VRSASMOS h7>^^T3(Dy-hC^?. 

nTsas^— Kafflmffi/jsu-bv bsntft, 

^^VASMOS h7>^X^T4©y-K;4te)h 

ONtbt, ^My-Kb£^«ifijli9£g^;*-y-5. 
ft, ±j£bfcJ:?£, MOSh7>^^Tli?f,^l 

aKBs^aa^aoxsA-sfc, m^tfvssASfBsmm 

40 {C^g£*XT^3 0 d©i§£\ MOS N"7>i^*T 1 
A i ?>«S^ai9'NASmA s ^tlS<to(c, 13 
WEEttikttHiE VPSi *) flSV»«E £ It £ - 1. #T- S 3 « 
[0 0 4 6] d©h#, 5£gSit©9£, 7tby-f*- 
KPDT?»£-r*Jfc*8ECJt'<T* +^^V->»at* s «fit 

nsfeft, Mosh7>^^Ti«wiait ^ 
*8us 9 ft %n § mm t b v > & © t -r s c t a*t* # 

SM®9ftSStv5SM{c«toT^^ti^i:i:t.t: > # 
HOMOS h-5>^^^T lCgUfSO-'^^^^rtjSb 
50 fcSffih«:5. fit, MOSh7>^7'T3©y- 
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Mc;t;i/;*{I- ! §-0VRS£-^x.T> 8^^- h* a©«£E£ 
i;t>yhtS. -£©&, M0Sb7>^^T4CD^- 

[0 0 4 7] C©i:#, ^ffi^nfctB±/fi^<±> 

ffi£«t?*iti;Hs*-e, &®}g£i!Ub»«ts©*i>it#M 
os h7>y^^T l^isnsfc^ j&K©y^y*£ 

^-f ^^SW^OFFtc^-s. ccDi-5fc^K©y^7^ 

•Jfci?©*^ uciBWU &PifSl«fc, *l*©»ifc«f© 
ttiMm * * £ ©«IE^-* v ^ TMiE-T * ' t. C <t o 

[0 0 4 8] 1CV^K> ±§3©«t-5£, BifSiSM, & 
MOSh7>yx^$»ff$t5Cli:iCJ;oT, MOS 
h7>^^T 1©^— b«JESU-bv b bfci:t©{f 

mm^m^ * mil at am * nt v mie^- * -e a* m k 

ffl]E-r*x{S. a#M^#6lffl**©^y*fcBl!)l»< 

[0 0 4 9] (2) 3lfi«8Kft«JBfl5t:*»bTm*-r 

-©*:£, flt^0VPGft*K:!8 2«ffifcbTx MOSh 
7>^*T1 tSC0FF©R«Ct4Ci:CJ;»), 

MOS V7>i?X9T2ifim^t81&m<?>h ; 7>i?Z.*ii 
UT»<*M£i:fc4. X> fi^0VSS©«Efcfc, f41 

[0 0 5 0] (2 -a) 

Sf, Ti-i -yf-SWSOFFCLTv 5£SgyS9#MO 
S h7>^*T 2©y-hi:7* h^t-KPDO 

* v- k tommy - v b tgi^nt v& v^nstc-r 

ZillCX-oX, MOS h7>^*T2oy- Y-mm& 

#MOS h?>5?**T2©$'— Mc-¥*.6*U MOS 
h5>S?**T 2©y-h«E#, 3l6i»C^l/Ti3l? 
Wt^flsUfcfitlca:*. ft, C©i:§, 7*b^*- 
KPDfMLfeftWM^MOS h7>-^^T2 
©7— McjfcfiiitrfcKK an^tfASt^JxatiirMO 

[0 0 5 1] c:©j;-5Ci/T*«»C»bT»jefl<jK:* 

fti/fctEtfMos h7>^^T 2 ©y- begins 

t, MO S b^>S?;**T 3©<y— bCyW 

;U©{§^0VES*-^,tTMO S b7>^^T3*ON 
£bT, dF-WV^C&irg^y — FaClfESU-b'y 



(8) *W§§2 0 0 1-2 1 8 1 1 2 

ClOfct, ^y--KafflfE?:MOSh7> 
^^T2tfi#T?5i^CM0S h7>^T2 

©y- b«ffiT-&S£ftsaiffi#7 1 >>'*;i/<t 5<Bo« 

l/^;i/tUMOS b^>^*T3;£:OFFfcbfc 
^, fi^0V£yW l^yl/£ bTMO S b^>i^*T 
4^0N(Ct5. 

[0 0 5 2] Ka©®E#MOS l-7>^^ 

T Stiot'Jtf b£ ft Sett-, MOSh7>^ 
10 *T 2#lft#£fTV\ MOS h7>-^^T 2©^— b 

fcS,E#MOS h7>-^^T5©^- b<C-$Z.C>tl 
&. <toT, MOS b^>^**T5©y-b*E#A 

7>^T4$0NCUftfc8, flu8B^WKE«lf^) 
C*»U&«i:a:S««E56«, MOSh7>WT4, 

T5£^UTm?^f*S6}C#ai;**l£o iCi^Cb 

i:, M0Sh7>y^T4*0FFCt4. 
20 [0 0 5 3] (2-b) U-feyhfWt 

^jffl^© 'Jt?h SW£fcfr 5 i: * ©, #fi ^©* f 5 > 
P^*— b£0 5f;:Svfo ±83© .tat:, yvi/^O^-0 
VRS#MOS h7>^^T3©^-ht:M?)ftTS 
^y- b*a©«JE#y-try b£ftfe&, y V 
#MOS b^>^*T4©y-b&C#;L?>*lT, (±57J 
m^ifiWk&BiSti&ty ^*yfSW*ONtU 

t^-r y^swtfONtc&ai:, ^s^jS9 h^-r v=f- 

SW^UTMOS \-=?W7.*1 2©y— b£{f^0 
30 VSSA 5 -^-^. i£>:fl,T, MOS h^V^i'T 2©y-M 
Etfy-fev b£ft3o ft, c©i:t, ±iEbfe<t3fc:, 
MOS h7>^^T 2©^— bfflEE£^V>SBEfcy-tr 
•yM-*fe»C, fi^^VSStt, *jSt«EVPS«t!)iS^ 

[0 0 5 4] MOS h7>^^T3ffly-K: 

.y^l/^e-^0 VRS£#;LT, SEM^- Ka©S£E*U-fe 
>y h bfet, MOS h7>^^T4©y-hD^X 

fs^fcfc, MOS h7>-^^T 2©4T— bWEfcffifcfc 

40 «MHfls*nfcfc*©a*ffi^i:b-r86*ia* 
ns, -ebt> m*e^«s*tH**i*i:, Btf±t3b 
fcaflfttW^fftoii*. 

[0 0 5 5] i©«t-5C«JJB{b**lfei:S©e^ft»iE 

^stc, ^©sMfcRfcm^e-^ft^cmiE^—^sffl 

v^TffilE-racttcioT, tb*ff^ip^iii^©y^^ 
^{c«t5fiK7>*Blt)|^<Ci:A J -e§2.. »ft%tfen 
^Xtt«JB*fttWfclil*©lB**««W^*«1 

iff^ ft^0vss©*E(it$:, ^n-e-n, s&3» 

50 £E, ^4m£EC^»3^^, tbt, **X**l©SElMM^ 
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£t? o t & o±m b feM v y ^-mtam^ *ff o z. t jc «t 
[0056] ^ #£^*©iii*"Cffl^fc;*-r -y^s 

MOS h7>^^4ffi^fc«^i6ic^t„ 
EP*>> y?-SW6Df1{;ffli:&£fg6MO S 
*T 6 ibsiS;*^ ?>n. CCDMOS Y^yV^^T 6© HI/ 

<t>Sifi\tiZti2>o ^U, flMMftflsftfr-SHU MOS 

h^>^^^T6*OFF{C-rs«t^(-s biz 

ONtnio^ ^©y-K:;W b^u©/!-^ 0 S 

[0 0 5 7] <tg 2 <DmmBm>m 2 cdsqwkjbc^v^ 

[0 0 5 8] H7tS5ti5C, *HBSff^T-tt. MO 

h jc jt o t * ^ * c Rwmm; - h a ©at* &3d»j 

fb1-£<fc-5£U ^ftfCj^TMO S h7>^^T3 
Sfflttb&*lJ*i:fcoT^5. ^©ffe©*fS;fci:ie l ©31 
SSJfJI® (i6) h[5l-T-feS. fa fi^VPDCv'W 1/ 

^j^mmr-^ ^-w^^cosisftfMos h^>^* 

2^iib-C^«^n> ^/^^©SJEE&tFMO 

5 b7>iS7>t>T 5©^- h(iB&fM^<6 VPD©P — 1"< 
;i/«ECft5 OJ-fe*y h) o #£MB&JB"Ctt» MOS h 

6 o 

[0059] z<d£%, m KDmmw^mtmm^, mo 

•a-5fe«)©fi-90VPG©«JE*^ 1*E> MOSh7> 
S^*T 1 £OFFK?-3;fe#>©{i^0VPG©SJEE£5g 

OV>T«U Iffl^^7\y^r$:1^ai-rS^^MOS h^>^ 
l£*jfit£Srrfe#©<s^0VSS©»EE£!g3m 
l J-b'yhnf{:MOSb7>^^T2©y-h 
«E£§l£±WS;fc#>©{f^0VSS©»E£!g4«Ei: 

[0060] (1) ftnm*&mtmmfcm%kisTtii 

Cffl^^U ff^0VSS©a;jE{^ 3g3SEEt:iS:5££*VT: 

(1 - a) HMW 

{g^0VPG£!gl®E£;b-r, MOSh7>^^Tl 
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zy-T-xuvi/afrbmrnT-mttZitzttbic. mo 

5 hv>^^^T6©y-btc#x.e>nsM^<d S£n 
-L"<;HCU MOSh7>^^T6SOFFfflttI 

t:-rso c©fc^, hVjx-b-PDicft&xM-t 
a^TfcS^^b, mos h7>y^*©*/^H' 

©SK#MOS h7>y^T IOV-XMMOS h 
^>isX#T2<D>f-blZ$&g:-r&o fa Cffli:^ y 
* h ^ K P D LfcftOMiSitfM O S h7 

10 >i?X*T 1©V — XlZffitliktstalsb, &uyt&XM£ 
JlSJifcTMOS h7>^^TlfflV-^iEtffi<i6: 

6 o 

[0061] z<D&oiz{,TytmmizftisX&M*im(fi) 

CtftUtiEMOS h7^^^T 2(D>f—\-\zW 
tlSh, {s^0VPD£n-U"<;)/ «f^f 0VPS<fc 

*>*i<£V«EE) KbT, 3=-W^>*C©*##MO S h 

7 >^** T 2 £jIbT{f^0 VPDfflfs^SSSS-s&S;* 

JEESr'J-try htS. £©h#, 8iy-Ka©iff^M 
20 0Sh7>^^T24stf^^5J;^iCM0Sh7> 
^X*T2©y-h*EK e fc9&^£ft£*B*7 1 >i' 
+ M5fiV^ECS:5iaC l J-bf ht5. ft 
^0VPD*M>f i/^u (^Jxii, ifiiSt«£EVPD£:B&^b 
V>SBE) CUfet, it^VSM-fl/^CLTMOS 
b^V^X^T 4£ON£-rSo 
[0 0 6 2] ;:©£*» Sil^-Fa©«;E*Mf*f 0 V 
PD£<fcoT'J-fe>y bZtlZZ-LX-, MOS l*^ >s?;** 
T2*WI ; £fTV\ MOSh7>^^T2(Z)y-M 
JE t <t o T $ tl Z> mm-XT > > V it > b fe 
30 tE^MOS h^Vi^^^T 5©^- h{3-^-x.e>tlS. 
ioT, MOS h7 ^1/7^9 T 5 ©y— hSJEi^AftfTlfi 
*fe««*jftUfefl[K:ifc«bfefl[fc«:Sfc«>, MOSh 
7>yx*T4*ONCl/ftt*, «fBB*«8(£*a«» 
RWfc^ftbfcfiatftSfMlS^ MOSh7>^^T 

4, T5ft^b-cm*«^«6K:#ai*n*. c©±5 

SS^UJ-Ti:, MOS h^>i?^^T4$rOFFfc:-rs. 
[0 0 6 3] ( 1 -b) J&S©y^y*1&ffi 

40 ^?>yft-f-4i8t:^t. ±I3©«totc:, /vu^ 
VPDASMO S h7>^X^T2©Fl/-f >tC#x. 
e.lxtit^ - K aOtEtf 'J t b >W7> 
ff^-0V*sMOS h7>y7^T4©y-M:4i?>n 

^ ±a>bfc<fc5t^ MOSh7>^7^Tl*?.£l 
lS© 9 itmix SctvCv ia ^ 0 V SS#Sg 3 «E 

so [o o 6 4] z\(D£%, mi<Dmmm£mm^ %.n 



(10) 
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Sfct&tC, &iIjii?©M0S h7>^^T l(DMm.<D 

NoSES'j-fef b-TSo ^©^ Mosb7> 

[0 0 6 5] iffli:*, KwmSft&WAfittt, MO 10 

3tiCJ;0> &Hi*©l^©^5y*ftttHi-r*c4:a* 
T-?5. f LTv ««(Cs *©J«MW1sa i fT*.4J:-5 
C fs^0S£n — l/^;i/tLTMOS b^>^^^T 
6 SrOF FiC-TSo ClC.fcdfctfttiibfcJSffiC^y*- 

©tu^fi^* z.(Dffifcr-* ^m^xmm-r a ;tc<t; 

ot, ffi*fll93&>6Ili*ffl^v^y*fc:j;SJ58^ft»iei» 
<Ci:#T-§6. 20 
[0 0 6 6] (2) 3fe*8fcftliyBWfc*»LTttl2r*-S 

-fflfc^s 3U©£flffl£JB2:l3ltiM^ {i^<z>VPG£fi?C 
S2tECUT, MOSh7>^^Tl$ftOFF 

^*«ffl©>^>S>**i:UT«<*Wii:feS. X> fa 
^0VSS©«EH\ «S4«BEK»£SflT^S. 
[0 0 6 7] (2 -a) Jt&ftft 

**\ fgl©*«5<i£: I^SSD-l/^ 
CUT, MOSh7>^^T6SOFFCD)Kit:t5 30 
dtCfctK &.W,m,W91fiMO S t^Vi^^T 2<Df 

-f HP Dfc7fe«^#»t;h,S££:tc«fc MOSh 
7>i?^^T 2©^-hS;ffi*s^-ftlt-So HI*, ?*h 

2©^— htC-^;te>tU M0Sh7>^^T2©y- 

ft, £©£§, 7*b^*-HPDTJ84bfcft©* 
tWMOS h^>S?>C4'T2©y— hCaniitefc 40 
SOfttfAS^iX-SKifMOS h7>S>.X*T 2© 

[0 0 6 8] ^©iotbt^iSWbTHMC^ 
ftbfctE^MOS h7>-^i'T2©y-K:ins 
fc, MOS h^>^;x*T2©KH'>fCP — b 

^;i/©{f^<z5VPDSr#^.T, MOSh7>^^T2S 
^bT<s^tfVPD©l|g&C;»mt2>^C<fco-t, * + 

L"<;K:bTMOSh7>^^T4SONCtS < , 50 
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[0 0 6 9] -fit, SBtty-KajFU-by HSftTM 
OS h7>^^T2©y-Mff{:<tD^^n5* 
atfT^^-WViS^SEECfco-O^©-?, MOS 
h 7 T 2#»#£fTV\ MOSh7>^i'T 

2 0^-MBEt:ioT^n5M#r>^+M 
+)->7Vl/bfc«BE#M0S h7>^^T5®y-Mc 
MOSh7>^T5®y-b 
»E#At*7fc»£;»7> bfeffiCJtfll bfeffii: 55: Sfcik 
MOS h^>^;**T4£ONtc:bfc£:£, BuBB^SlSt 
£ii®ff;>l$Cgglbfctffc>5:3«»t#, MOSb7>^ 
*T4, T5fc^UTffl*M3<5*6fc:*Hl:*ftS. -© 
«t -5 1 UT AI*#«©«tK:Jt0l Ufc«9*H»ffl*i:, 
MOS h7>^^T4SOFFi:t5. 

[0070] (2-b) 'J-fe-y h«rf^ 

^5=-* — h%m9 iCnk-to ±83©«t-5t, /VUxm*3<fi 
VPD#MOS h^>i>;*#T 2© ^tlT 
ttlfcy'-K a©«E#U-fev h£ftfc&, >WXm*5* 
VtfMOS t-7>^X;5'T40^-MC^i?,nt, til 
a«^A*«5*tfl;*ft**:, *-*\ fi^tf S 
CbT, MOSf7>^^T6SONCtli. d©<fc 
5tMOS h7>^^T6^0Nt:«:5i:, S£l©j| 
i£7£<gi: , MOSh7>i>7i'T2©y-M:» 
4*E#-^;l£>tu MOSh7>^^T2©y-M 
£Etf'J-b!yhSfl5. ?bt, :i©<fc-5CMO S 

^D-U^tCbT, MOS h7>^^T6SOFF 

[0 0 7 1] MOSh7>^^T2fflHl/>f> 
fc^;i/*«9tfVPDfc-**.T, aii^-FaCWEft'; 

■b'^bfei, MOSh7>^^T4©y-ht:/Vl/ 

MOSh7>^^T2©y-htffit:)!£;b 
[0 0 7 2] i©J;-5C«JJH<bSixfc4:S©e^ft*liE 

T-^tbT7>f 'j **:©.* ft: hi* u sb 

l5W©J«H«©ai*«^*c©1lliE5 I -^ftffl 
* C <fc 5/jK7>£I& !> R3t < C t ifiX' g S . 

[0073] <^ 3 <Dmmmm>m 3 ©guss^sco^ 

t, HH*#JHbT»9i-r«. BIOS, *9DNH£JBt: 
ttffl^ftH<WfteBEBK:«!«-6nfciii*©«lii8&w-*-|Hl 
BSHT-feSo ft. H6t^1-Bl3lSi:ig«©afl«jT?«ffl* 

tizm^Rvm^mtuzit. ra-©w^ftM-bT» *© 
[0074] 110 est £ 5 c *mmBmT'i*. m 

KDmmWM (06) ©BBRIC43W-SMOS h7>^ 
*T2, T 3 SrP^^^;i/fflMO S h7>^^kb, 
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MOS h7>^^T 2© b'U-f >{Cifi^SffiVPS* s Sl 

Aa c©MOS h7>^*T2(DV- 

PD^iP^nSo X« MO S F^>i^*T 3© FW 
>{Cjg^SffVRB*sSIAP^n, ^fflV-7tMOSh7 

V^Tti, 0 6©Hi^©^fc|5]«IT-$)So MOSh 
7 > i>X * T 3 © V t SliD £ ft 5 itt«t«EE VRBtt, 
VPS«t t)t)](|^«ffiT?*S. 

[0 0 7 5] c©££, «l©3dffl&ffi£N4kfi:« MO 

■&2>tzSb(Dm^r<fiV?G<Dmm%m 1«EE, MOSF^> 
PXfTl |&OFFt-r5fc»©fB^^VP6©«£EfeJB 

2SEE£:-rs. x> ^«»?tM 9 tattm-*-*^* VSSK 
o^Ttt, iB*^7 ! v**t(kai-i-«»fcMOS h^>y 

1 C*S!£fc»rt-&«>©fg^0VSS©ttEESj6 3« 

EE, l Jtyhf5^tM0Sh7>yx^T2©y-b 
SEE £ 5 1 S ± If « fc »©{f ^ 0 V SS©«EE £ « 4 Iff t 

[0076] (i) *«*fta«>«fcfl<Ui:**bTm 

~(D£§, ff^-0VSS©SiE(is S§3SEEfClS:5£;**lT 
V^*. ^UT, ff^0VPG£»§l*£E£:LT, MOSh 

ttbtz, MOS h7>^^T6ffly-bC4^f,Jx 
Sfg-<§-0S£ci — l/^UCU M0Sh7>^^T6 
S0FF©»t5. 
[0 0 7 7] { 1 -a) Jg&fi©^7y*tfcHi 
#ffl*©«£©'t5y**1*aj-r4i:S©, 3-fs^©* 

s b&m 1 1 «cjj*-f„ /vux«^0v*sm 
o s h 5 t 4 oy- h 6nt, 

^tB^tvSt^ SB1©I£MS»JB (EI 6) fcmaHc, 
£-r, {g^tfs&;w it, MOSh7>^ 

*T6£ON£-r.5C2:£,fcoT\ g^y-Fb£;gB 

[0 0 7 8] C©i:£, fBl©90fi^ffi2:lRl4tttr % 5gS 
T 1 $rsStiSo ioT, ^©fcSSHK^ — Kbfc* 

Si:i:t>C;, S h?>i?x#T l©sgfilffl 

^^T 3©^-htI^;i/^fs^0VRS^-^x.-r> stay 
- Fa ©SEE* 'J -fey -£©«, MOSh7>y 

^^T4©y— Mc;VU^M^0V*-^^.-CMO S h7 

>^*T5-cflm*n&m*e^ft«!*m-r. ft, m 

OS h^>i^^^T 3©y— h«C^^.S^;i/X{i^^ V 
RStt, p— u^;u©yt;i/^fs^-T**S. 

[0079] 3©h§, ss*ai*nfem*M-^t±> mo 
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S h7>-^*T l©B8ftSEEfcJSSt*:fltfc*4fc», 

fs^0S*n — i/^l/CLTMOS F^VS^^T 
6JOFFl:Lfe^ MO S F^>i?^^T 3©^— F 
tCVl/^ff ^f<*> VRSfc-5-X.TgM^- F a©«BE£ U -b 
vF-r*. £©£3CfcffiL&JM©^y*-ttHlftfT 
o Tf# £> H Z>m*§ ftWiET*- * i: b T ^ <<> j< * >; £ if 

10 ^£^©«lE^-*£^T«lE-r.5c:i:fc«fcoT, m 
tim !!*©>< 5 y * fc «t a^*ai t> mi < c t a* 

[0080] d-b) mim 

'J-fey HM^"C8lWb&J;^C, MOSh7>^^T 
3 ©y- F fc> VRSS#*.TS6ia>' — •* a© 
SEE;&tf*-WV>*C#'J-fey F£*lfci: 

20 &bfcfiB©SEE#MOS F7>^J**T 1©V— ^Xtf 
MOSh7>^^T2oy-K:Mt5. ft, 3© 
7* F^'T^--FPDT-^Lfe©©7tS^* s M 
0 S F^>S^*T l©y-^t5Knatrfc«>, 
tfAlt^tlSB^MOS h7>^*T 1©V— *®EE 

[0 0 8 1] ccd±5C LTftS^tcttbTg^ttl&fft 
fc*fbbfc«EE**MOS h7>^^T2©y-htI 
nsi:, SM^ — F'atf'J-fey F^KtMOS F^>i? 
^^T2©y- F«JEC«t t»ftje*ix4*fflj|?5 1 >S' + 
30 ;b<t ^)iSV^SEE^*:oT^^5©'e^ ^-^/'^->^C* i e>IE 
©MA ! MOSh7>i'X^T2$^btSin2. C© 
MOSf-7>^^T2©y-HE!C<t-3T, 

*>, ^V^^ASAl^^nTMOS F^Vi'^^T 1©V- 

[0 0 8 2] C©«t-5(CUTdr J >'^^^C^e.IE©«^f 
**iMi^ - F a©®£E#AjW#§©*#fil£*«8( 

40 Vi4iTMOSh7>^^T4SONi:Ufci:§ s 

MOSh7>y^*T4, T 5*7>bTta±fff^ 
^6^aHffi^tlS. ^©.to^bTA&tJfcSC^ISfBt 

^^T4SOFFCf| lo 

[0 0 8 3] (2) 7t«SS*««WK:**LTUi*-r4 

^©i:^, ^l©^5S^i:|il«{c x ff^«iVPG*mtr 
Sg2«EE£b-C\ MOS F5>^*T 1SWCOFF 
50 ©ttltfSCtiCiD, MOSh7>^*T2*s(l 
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^f0VSS©®E«u sMSffitCaS^ftT^So ■€ L 

t;Ut Lt, MOS h7>^^T6SOFFfflttiC 
■fSChiCfctK ^SfttiigasMOS b^>^**T 2 
©^-hi:?* hy-f*— HPD©*V— KfcOSMI^ 
-Kb C8M»3ixT^fc^tt!Bfc-r S. 
[0 0 8 4] (2 -a) U-fev 

#H*©'J-fey bfcfrSi:*©, *e9©4"f5>^ 
-V— b£0 1 2{C^-T„ /W^M^f 0 V#M0 S h ^ > 
$>**T4©y— hfc#*.&*Vt\ a*fi-9*«tt*Hl* 
£t\ gf^s*;wu^;n:LT, MOSh 

^^T6tfONC!6:5^ IB 1 ©&NH&ffi£Httfi: % 

MOS h7>^^T 2©y-h£!|§4«JE#^;L£ 
tlv MO S b7> ^T2 ©^ — b HIJEEA 5 'Jt'Vhcf 
ft So -tUt, C©<toCMOSf7>^^T2©y 

It, M0Sh7>^^T6S0FFCt5. 
[0 0 8 5] MOSh7>^^T3<oy-MC 

s»M/fcg, MO S h 7 >^^^ T 4 ©y- 

fi^-ti, M0Sb7>^ii'T2©y-HEt:i6ii:fe 

ftS. *UT, tB^l^^^tB^ftSi:, t>d-J8M 
O S h5>^^T 3©^- h{C^;i/^fl^0VRS$r# 

WtiftSo ft> ;Vl^{f^-0VRSfct, d — l^;i/©^ 
;i/X{M^T-*So 
[0 0 8 6] C©.t5fc«D»Hb3ftfci:S©f39*»IE 

^©ffl^B#©l±i*(I^4C©ffiIE^-^&ffl 

^TMiE-rscitfcfcoT, m*fi^e.ii^©M^^ 

[0 0 8 7] (2-b) Mttifti 

•J -by YmftT-m.W\stz£oUL, MOSh7>-^^T 
3 ©y- b lz/Vl/Xm*5 <t> VRSSr-^x.tgE^y — K a © 
»JE&tf*-W^>* C *s U -fe y h- £ftfc £ § 
tf^lgte^ftS. C©i:#, y* KPDfcjfe 
S5it*s^tiSc:i:{r < f:oT^ MOSh7>^^T2© 
£*— bSEEtfgflrj-*. EP*>x 7*hy-f*— KPDJ: 
DftC^tftfMOS 1- 7>^**T 2©y— Mc-5-;?. 

e>fts Mosb7>^^T2©y-nff^ ytmm 

£ttLT*a^a<J{c^bLfc{fi£&S. ft, C©i:§, 7 
* b^*-KPDT-$B£bfefi©*«??r#MOS 

>i?^^T 2©y-h^^ftiitrfe«)> ^V^#Ai*£ 
ftSJSfMOS h7>^^T2©y-M£E#fi<& 

& o 

[0 0 8 8] C©.fcd£LT7fcSaK£#LTi&JfcS<Jfc:^ 
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{bLfc»E#MOS h7>^^T2©^-H:ItlS 
gly-l--atf'Jt7h$fttMOSh7>^^ 
T 2©y-h«Efc«fc 5&5££ftSglffl*7 1 >->-Wl'<fc 
•JUS^SfEJCfco-t^S©-?:-, 3r-WV>* CA>?>IE©S 
ftfM0Sb7>^^T2S^Utini>. £©£: 

MOSh7>^^T2©y-HECJ;ot> * 
-WV>*CA>?>sftftSIE©S#fi#&^£ftS<> EP*>x 
^V^tfAit^ftTMOS h7>^^T2©y-M 
ff*MS<>S:S£:§«£\ *-W^>* C A>£gitftSIE©«; 

io <^a#^Oo 

[0 0 8 9] C©«t5C< *-W^>* CA>?>jE©S<§r# 

fcffifc&So Lt, ;Vl/*{i^0V£-5-;LTMO S 1- 
•^>^X^T4&ON(CLfei:^. mif37tS^©*7>ffi 

^T4, T5ft^brm*fflr^»6fc:jinisft*. c© 

<tdt:LTAM7i5S©*7>ffit:j±0iJbfeff^ (fcH*J« 
SS) ^S^HJ-r^ MOSh7>^^T4SOFFK 

20 [0 0 9 0] fi, 12©»I ®7) ©i^C M 
0Sh7>^i'T2©Ki/'f>t:;i;Mi^ (Wlx. 
tt, <*VPS) £#£S <fcd&#ISg£LT, ^©ff^^V 
PS(C«fcoT\ MOS h^>^X*T2«fc*)}gi^>— Ha 
©«E£U-b«.y bt?5±?tt4Ci:f, 01O©« 
*£©««*>£ MOS h5>y^*T3S««bfc*fi8fc 
UTt>«fc>&v\i ft, -©ti^Ji, MOSh7>W 
T XC-^-itS^l/^i^tf VPS&7* h^W 

k p d © 7 1 > - k t win-r s mmm.EE VPS i: fetHS: 

30 [0 0 9 1 ] <^4©IUE^>^4©§ID£^{co^ 
T> BnB*#JBLTBMirr5. E!13fct, *%ffly&JB£ 

ffiffl-r*B<*wtfuKBtaft»6ftfcn*©«u«*w-f ia 

ESiat-feS. ft, H6fc>ivrBlsltfcH*©BWT!ttffl£ 

[0092] 0i3 uiTji-t&o ^mmnmx-^ m 

O S h7>^i'T2©b , H' >{CiljiS«EVPD*sfflAD 
£ftSi:£:*)k:, *t/^COTMOS h7>^^ 
T3, T5ftffl»bfc«J«i:&oTV^S. *©ffe©*j« 

40 rnKDmrnrnm me) tm-x-toz,, 

[0 0 9 3] C©i:#, £l©l3NUi2JB*:HttC* MO 
Sb7>^^Tl *V7~*\s v ^ 3 KYW&X-M'tZ 
-a-Sfe«>©{s^0VPGffl*E£Sg 1SJE, MOSb5> 
i^^^T 1 SOFFfc-fSfctoOft^ 0VPG©S£E&& 
2*EEfc-r3. X, «*^®9{CB3*D-rSfs^^VSS(c 

^^T 1 {cS^^^fe»©ff^^VSS©«E&^3« 

y-byh-rawfcMos h5>s?**T2©$"— b 

«ffS:?l#±tf Sfett)©«^«5VSS©S£E^^4*JEi: 

50 -rs. 
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[0 0 9 4] (1) 3te««E*e«?«R8?J«caE*LTtH 

(i - a) mmmw 

{f-^VPDSrSUSJE^LT, MOSh7>y^^Tl 
Sl*-^l/^S/3;i/K«ai?i&f^$-e-Si:i:t»«c, MO 
S h7>y^*T6©y-ht4if>ft5ef0SSP 
-U^l'MU MOSh7>^*T6SOFF©ttJi 

sfc^aattfSB^u mos h^>^^^<DV-^^u^ 

(Z)a;jE^MOS h^V^^^T 1 CD V-^MM O S h 

o 

[0 0 9 5] C©£3fc LT#««K:ttUTS*»«W<J 
fc*<fbbfc«ffi#MOS h7>^^T2©^-h{Ci 

vw;*{s^0v##*e>ft-rMO s h7>y^ 

MOS h5>^^T4SOFFi:t5. 
[0 0 9 6] ( 1 -b) JfiflMVt^y+tftfcH 
#B*©!8flr©>t5y*ftlftW"r*i:S©x #®^©*» 

-Y S. t-£ia 1 4fc^-To ±8B©«t'5t, 'VI/ 

*{f^0V#MOS h7>^^T4©y-hCMP, 

6) £|aHiic> Sl?\ Igf^SSM^i/CU^ M 
OS h7>WT6tONCtS^i:C^T, ScM 
KbC««««9ft8fias*6. fts ±j£bfeJ:5 
{c, MOS h7>^^T 1 fre>femmM9^*MM& 

[0097] z(Dt§, &i<Dfmmti£.mm£.* fern 

^®9£*h,£«^£ite^bv>Sifob s s M0Sh5>y 
^-ja^CDMOS h^V^^^T lCD^fflCD 

M^y+JcjSbfcftjEt&So £©.£-5&;:, MOShv 
>S^*T Uzmm#tfitl2>£. MOSb7>^^T 
4©y-hfc/Vl/*e90Vft^*TUJ*<t9Sfc*lH 

[0098] C©£t, K»Hi*nfctt*©9tt. MO 
S h5>S>>l*T l©Htt«£ECJ&l>fcflBfcfc*&«>* 

T*£-5o *LT, ft&tc, *©»«iWfcfl l fT*.S.fc-5 
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fc> i^^SSD-U^l/CLTMOS h7>^^T 
* 'Jfc^©^ 'JfcffiHU &Bi*«£, HR(©««fcl9 

© tu *>ft ^ * c ©wie^- * & « v ^ xmm-t z z t c «t 

oT, HJ^fs^^Hflt©^^^^?*^^ 

[0 0 9 9] (2) Jfem«ffife«Bttfc*»UTffi*-rS 

10 £©fc*» $l©ig|(0l$J8££IWCx {1^0VPG£?i?C 
Sg2SE{CbT. MOSh7>^^TUfCOFF 
©#<SfC-f •SCfctCfc »K MOSh7>^^T 2&m 
*HMiJ8©h5>5?;**T ltUti<«^i:ft5, 

[0 10 0] (2 -a) flMMbft? 

*-*\ m KDmmmmtmm^, e^s^n-u^i/ 

(C LT> MOS b7>3?;**T6&0FF©ftaBt:-*-£ 
£i:(C«fc»K tM19* s MOSb7>^^T2©y 

20 bCgE^StiT^fc^tttSic-rs. ci©i:^, y*hf 

^>s;**t 2©y- bSE#£{b-ra. ip*>, 

^ d"- K P D «t 5 ftffl^l^r^M O S h7>^^T 
2©y— M0Sh7>^3'T2ffly- 

ttft#Mos h7>y^T 2©y— hcawi&trfc 

«K ^V^tfAffSftSSifMOS h^V^X^T 2© 

30 [oioi] z.<D&oizi,-cytmmiztti,xmB(fi)ic£ 

^bbtajE^MOS h7>^*T 2 ©4*— MCJfthS 
^;u*m^0V#^££ftTMOS h^>^;**T 
4&ONlC-rs. Z\(Dt£s wFia*««i©«[7>«[*IWB 

2, T4*7>bTm*fi*H*6K:*fcBSft*. c©,fc? 
t:LTAit7feS©«7>ffi{ci±^JUfcli^ (ffl;fc*8ffi) * 
m^lii-tt, MOSh7>^^T4§OFFttS. 
[0102] (2-b) y-fey 

£HI*©y-fe* hfttr »«*©*-f ^>^7*- 
40 -V- h£0 1 5lC^-To ±f3©«fc-5£> JVV7,m^<fiV 
#MOS h7>^^T4©y- hfc-£*.£>*VT\ Hi^J 

bT> M0Sb7>^^T640Nt:t5. £©£-5 
CMOSb^V^i'TetfONC&Si:, ^l©Hffl 
MOS b^>2>**T2©4r— bfcJM 
ft* MO S h^VS^^T 2©<7*— bWE 

Hbt> MOSb7>^^T6SOFFCtS„ 
[0 10 3]*C, MOSb7>^i'T4©y-hfc 
50 /VU*a^0VS#*Tffl*«^*Sfc#aj"r. d©£: 
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Bitim^li, MOS h7>^^^T2®^-ME 
tcf&bfcftii&'K «3l8{b£ftfefct©ttl;fr{I^i: UT 

^utEisu #bd*«uc % £w©»«$©aj*fi^ft 

3. 

[0 10 4] ft, *««BK!»TJti±IBbfc*l'-*3© 

~»3©SQ»&JBt:ltU *tM^CMM0Sh7 

5 -f Xft/.h«* < -T 5 C 4:*»t? * 3. 
[0105] JW±KBB LfcSg 1 4 ©gQB&«Hc#^ 
T> #iS**6©M^tt*lBbttflWffl§^J*F (CC 

D) ftfflVTff 5 «fc-5£ LTfcA>£fc>&^<, 

MOS h7>^^T4t|iit5*T>->1'JH/^ 

ft Lft#f>J'+;WDBIt»tt5iJ:Ci 5, 

[0 10 6] ft, »l~*4©*fl0l2!»S:#V^ ffifl£ 
*H«M^ftff-5l», Si^-Kbffl'Jt'vb^-f^f 
SWXIig6MOSf7>^^T6§ONl/T, fs^ 
0 VSS©Sg 4 S£Eft#* 5 C t K <t o Tff oT O 5 
HMOS h^V^TUONLTSERy-KbiO 

*»«f^RfCtt» 1 WE, K^X&ttftt$lctt$ 4 BE 

i:&.i>{f-«J<Z>D#, SlMOSh7>^^Tl©Kl/ 

U££P*#&^J;5k:, «a©»tt-ft»afl3UT, U -fe 
v MKMi:J«»Ui*BM^«IIHIi:-^ ^-Kafflttt 
#Br«©«Et6HrtfcAS«fc5fcLT*Sl*fcJU «*0D 

©fit JiH^fttT- & o T t) 

S&ffiJJifcJ:, BSRrtCDilftSR^-efeSMOS 
T l~T6^TNft^l/©MOS N^V^^^t?*! 
J5gbTV>5^ Cix?.©MOSh7>^^Tl~T6 
J^TPft*;i/OMOS h^>^X^T-^fiEbT4»«t 
o. X, *3©SOIBeJI8K*JV^, flB*rt©N?-**;i/ 
©MOS N7>^^^$:Pf V^^CMO S h^>i?^ 
Pft^;i/©M0Sh7>^^SNft*;i'ffl 
MOS h?>3>;*4'fc£*TttJ«UTt>*fc>avVi 
[0 1 0 8] 01 8~02 ICS, ±!3Sf§l~!S4©SI 

wci^cMos h7>i?^^fta»en4©Mos h 
v > ^ * x-mm u fc^jx-fe 5 ~^ 8 (Dnmrnm* 

7f%LT^3. -ffflfeftil 8~i2 lt-ttgl^©ffitt-¥> 
fWn*E©®tt#ia*fc&oT^3o #lx.fc£, il 8 
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-Kfc«H6WEVPSfc«tt3ft, T^— KjWS 1 MO S 
h7>^^T i©y-^i:i2M0S h7>^^© 
f — hfclfttt*ilTH3. ^lMOS h7>W^Tl 
© h* L"T VttifigiESffiVPDAiA^^nS. 
[0 10 9] tI5t-> El 8©J;-5&ifflJilA s *fi&£& 
ft*T-5£:5, tt»?ESEVPS©SEi:HSitSEVPD«:, V 
PS>VPD k4^T*!l, 0 6 (£l©£M0ftB> 
T-feSo *wt^*C©a*«EEtt»iHtl#*^ 
10 *ET*, iot^TtS. f3M0Sh7 

T 3* S4M0Sh7>^^T4Mi6M 
OS b5>y^*T6ftON**Si:*lctt % <So«E 

ft^-htcEPip-rs. sic, i2o©w§ (*7© 

USEJKJS) K*>^T\ i3M0Sb7>^^T3S0 
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